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FIG. 19. 



SOLUTION HEAT TREATING A WORKPIECE. 
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MOVING A WORKPIECE THROUGH A DIE. 
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CONCURRENTLY WITH THE MOVING STEP, MIXING THE WORKPIECE WITH AT LEAST 
ONE ROTATING PIN TO THEREBY REFINE THE GRAIN STRUCTURE OF THE WORKPIECE. 
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INDIVIDUALLY ROTATING A PLURALITY OF PINS IN CORRESPONDING FIRST DIRECTIONS 
AND COLLECTIVELY ROTATING THE PLURALITY OF PINS IN A SECOND DIRECTION. 
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THE CORRESPONDING FIRST DIRECTIONS ARE THE SAME AS THE SECOND DIRECTION. 
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THE CORRESPONDING FIRST DIRECTIONS ARE OPPOSITE TO THE SECOND DIRECTION. , 



66 



THE CORRESPONDING FIRST DIRECTIONS COMPRISE ROTATING AT LEAST TWO 
OF THE PINS IN OPPOSITE DIRECTIONS. 



HEATING THE WORKPIECE CONCURRENTLY WITH THE MIXING STEP. 
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HEATING THE PIN AND/OR DIE CONCURRENTLY WITH THE MIXING STEP. 
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COOLING THE DIE CONCURRENTLY WITH THE MIXING STEP. 
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SOLUTION HEAT TREATING THE WORKPIECE AT A PREDETERMINED TEMPERATURE 
SCHEDULE AFTER THE MIXING STEP. 
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PRECIPITATION HEAT TREATING THE WORKPIECE BY AGING AT A SECOND 
PREDETERMINED TEMPERATURE SCHEDULE AFTER THE SOLUTION HEAT TREATING STEP. 



71 



